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A $\mathrm{B}$ V ‘ g.
$\mathrm{A}\mathrm{a}$ [
$\mathbb{Z}_{2}$-graded Clifford system [
$\mathrm{B}$ 1)
A [8]
2 $S$-graded Clifford system
S-graded Clifford system bcker 60








$S$ $R$ (with 1) $A$ $R$
$R$
$\{A_{s}\}_{s\in S}$ $A$ R-
2.1. $\{A_{s}\}_{s\in S}$ $A$ $S$-graded Clifford system 4
(C1) $s,$ $t\in S$ $A_{s}A_{t}=A_{st}$




$A_{1}$ $A$ $S$-graded Clifford system
twisted group algebra
3 $B$





(H2) $a^{2}.\cdot$ =(q-y $+q$ if $i=2,3,$ $\ldots,$ $n$
(H3) $a_{1}a_{2}a_{1}a_{2}=a_{2}a_{1}a_{2}a_{1}$
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(H4) $a_{i}a_{i+1}a_{i}=a_{i+1}a_{i}a_{i+1}$ if $i=2,3,$ $\ldots,$ $n$
(H5) $a_{i}a_{j}=a_{j}a_{i}$ if $|i-j|>1$
$u,$ $q$
$R_{0}=\mathbb{Z}[u^{\pm 1}, q^{\pm 1}]$ $\mathcal{H}_{R_{\emptyset},n}(u, q)$
$R_{0^{-}}$ I
$2^{n}n!$ $\mathcal{H}_{R,n}(u, q)$ Goldman’s
involution $\wedge$ ([5, 7])
$\hat{a}_{1}=(u-1)-a_{1}$




$R_{1}=\mathbb{Z}[u^{\pm 1}, q^{\pm 1}, (u+1)^{-1}, (q+1)^{-1}]$ $\mathcal{H}_{R_{1},n}(u, q)[]’.\ovalbox{\tt\small REJECT}$
$b_{1}= \frac{a_{1}-\hat{a}_{1}}{u+1}$ $b_{:}=\mathrm{i}a_{l}-\hat{a}q+1$ $(i>2)$
$\hat{b}_{1}$. $=-b$: for $i=1,2,$ $\ldots,$ $n$
$b_{:}$
3.1. $b_{:}(i=1,2, \ldots, n)$ $\mathcal{H}_{R_{1},n}(u, q)$
(1) $b_{\dot{l}}^{2}=1$ if $i=1,2,$ $\ldots,$ $n$
(2) $b_{1}b_{2}b_{1}b_{2}=b_{2}b_{1}b_{2}b_{1}-2 \frac{(u-1)(q-1)}{(u+1)(q+1)}(b_{1}b_{2}-b_{2}b_{1})$





$S_{2}=\{1, b_{2}, b_{2}b_{1}, b_{2}b_{1}b_{2}\}$
.$\cdot$.
: $=\{1,$ $b:,$ $b:b:_{-1},$ $\ldots,$ $b:b:-1\ldots b_{2}b_{1},$ $b:b:-1\ldots b_{2}b_{1}b_{2}$,




$b_{n}b_{n-1}\cdots b_{2}b_{1},$ $b_{n}b_{n-1}\cdots b_{2}b_{1}b_{2}$ ,
..., $b_{n}b_{n-1}\cdots b_{2}b_{1}b_{2}\cdots b_{n-1}b_{n}$ }
$\mathcal{H}_{R_{1},n}(u, q)$
3.2.
$\mathcal{H}_{R_{1},n}(u, q)=\oplus R_{1}U_{1}U_{2}\cdots U_{n}\sigma_{}\epsilon s_{}$
$\{S=U_{1}U_{2}\cdots U_{n}|U_{-}\in S_{i}\}$ $\mathcal{H}_{R_{1},n}(u, q)$
$b_{:}(i=1,2, \ldots, n)$ $\mathcal{E}$ $|\mathcal{E}|=2^{n-1}n!$
$\text{ }$
$\mathcal{H}_{R_{1},n}(u, q)$ $R_{1}$- $?t_{R_{1},n}^{1}(u, q)$
$\mathcal{H}_{R_{1},n}^{1}.(u, q)=\oplus R_{1}MM\in \mathcal{E}$
$\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{k}_{R_{1}}\mathcal{H}_{R_{1},n}^{1}(u, q)=2^{n-1}n!$




$R$,- $\mathcal{H}\ovalbox{\tt\small REJECT} 1arrow,$ $q$ )
$R_{\mathrm{b}}n$
$\mathcal{H}_{R_{1},n}^{-1}(u, q)=\oplus R_{1}MM\in \mathrm{S}\backslash \mathcal{E}$




$x:(i=1,2, \ldots, n-1)$ $\mathcal{H}_{R_{1},n}^{1}(u, q)$
(1) $x_{1}^{4}=1-2 \frac{(u-1)(q-1)}{(u+1)(q+1)}(x_{1}^{3}-x_{1})$
(2) $x_{1}^{2}$. $=1$ if $i=2,3,$ $\ldots,$ $n-1$
(3) $(x:-1x:)^{3}=1-( \frac{q-1}{q+1})^{2}\{(x|.-1x:)^{2}-X:-1^{X}:\}$ if $i–2,3,$ $\ldots,$ $n-1$
(4) $(x:x_{j})^{2}=1$ if $|i-j|>1$
(1) $\sim(4)$ $\mathcal{H}_{R_{1},n}^{1}(u, q)$
$q$- $q$- $y_{2},$ $\ldots,‘ y_{n-2}$
(1) $y_{1}^{3}=-( \frac{q-1}{q+1})^{2}(y_{1}^{2}-y_{1})+1$
(2) $y_{\dot{\iota}}^{2}=.1$ for $i>1$
(3) $(y:-1y:)^{3}=-( \frac{q-1}{q+1})^{2}\{(y:-1y:)^{2}-y:-1y:\}+1$ for $i=2,3,$ $\ldots,$ $n-2$





5 $\mathcal{H}_{\overline{K}_{0},n}(u,$ $q)arrow \mathcal{H}_{\overline{K}_{0},n}^{1}(u,$ $q)$ $\ovalbox{\tt\small REJECT} \mathrm{I}\mathrm{J}$
$\mathcal{H}_{\overline{K}_{0},n}(u, q)$ $\mathcal{H}_{\overline{K}_{0},n}^{1}(u, q)$
$\mathcal{H}_{K_{0},n}(u, q)$ (Hoefsmit[6],Ariki-Ko e[l])
$\lambda=(\lambda^{(1)}, \lambda^{(2)})$ 2 $\lambda^{(1)},$ $\lambda^{(2)}$ $|\lambda|$ $\lambda^{(1)}$ $\lambda^{(2)}$
$\lambda$ $T=(T^{(1)},T^{(2)})$ $\lambda$ 1 $|\lambda|$
$\lambda^{(1)},$ $\lambda^{(2)}$
$\lambda$
STab(\lambda ) . $K_{0}=\mathbb{Q}(u,q)$ $\overline{K}_{0}$ $K_{0}$ $V_{\lambda}$
$\{v_{T}|T\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)\}$ $K_{0^{-}}$
$-\in \mathcal{H}_{K_{0},n}(u, q)$ $V_{\lambda}$
\pi ’( )
(1) $i=1$
(a) 1 $T^{(1)}$ \pi \lambda (al)vT=u
(b) 1 $T^{(2)}$ \pi \lambda (al) $=$
(2) $i>1$
(a) $T$ $i-1$ $i$ \pi \lambda (\mbox{\boldmath $\alpha$}.)vT=\mbox{\boldmath $\varphi$}
(b) $T$ $i-1$ $i$ $\pi_{\lambda}(\alpha.)v_{T}=-\tau\pi$
(c) $T$ $i-1$ $i$
$(i-1, i)T$ $\pi_{\lambda}(a:)$ $V_{\lambda}$ $K_{0}v_{T}\oplus K0v(:-1,:)T$
$\pi_{\lambda}(\alpha.).(v_{T},v_{(:-1,)\tau)=(\Psi,:-1,)\tau)M(d_{T,:,:-1},\frac{u_{\tau_{T}(1-1)}}{u_{r_{\mathrm{T}}()}})}v_{(1}.\cdot$
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$M(k,$ $y)$ $2\cross 2$
$M(k,$ $y)= \frac{1}{1-q^{k}y}\{$$q(1-q^{k-1}y)q-1$ $-q^{k}y(q-1)1-q^{k+1}y]$
$d_{T,:,:-1}$ $T$
$i$ $i-1$ (axial distance) $i$ \leq r
$c$ $i-1$ $r’$ $d$ $d-r’-c+r$
$u_{1}=u,$ $u_{2}=-1$
$i$ [ T(\mbox{\boldmath $\tau$}\mbox{\boldmath $\tau$}(:))’
5.1([1, 6]). $\pi_{\lambda}$ $\mathcal{H}_{K_{0},n}(u, q)$ ( ) [ 2
$\lambda,$
$\mu$
$\lambda\neq\mu$ $\pi_{\lambda}$ $\pi_{\mu}$ $\{\pi_{\lambda}||\lambda|=n.\}$
$\mathcal{H}_{K_{0},n}(u, q)$ ( )
$\lambda=(\lambda^{(1)}, \lambda^{(2)})$ $\overline{\lambda}=(^{t}\lambda^{(2)},{}^{t}\lambda^{(1)})$
$T=(T^{(1)}, T^{(2)})$ $\overline{T}=(^{t}T^{(2)},{}^{t}T^{(1)})$





(a) 1 $T^{(1)}$ [ ‘ $\pi_{\lambda}(b_{1})v_{T}=v_{T}$
(b) 1 $T^{(2)}$ $\pi_{\lambda}(b_{1})v_{T}=-v_{T}$
(2) $i>1$
(a) $T$ $i-1$ $i$ $\pi_{\lambda}(b:)v_{T}=v_{T}$
(b) $T$ $i-1$ $i$ $\pi_{\lambda}(b:)v_{T}=-v_{T}$
(c) $T$ $i-1$ $i$ ,
$(i-1, i)T$ \pi \lambda (b $V_{\lambda}$ $K_{0}\dot{v}_{T}\oplus K_{0}v_{(:-1,:)T}$
$\pi_{\lambda}(b:)(v_{T}, v_{(*-1,:)T}.)=(v_{T}, v_{(:-1,:)T})M’(d_{T,:,:-1},$ $\frac{u_{\tau\tau(1-1)}}{u_{\tau_{\mathrm{T}}(\cdot)}}..)$
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$\Psi\tilde{\pi}_{\lambda}(b)=\tilde{\pi}_{\overline{\lambda}}.(b).\Psi$ for all $b\in \mathcal{H}_{K_{0},n}^{1}(u,q)$
$I=\{(i,j)\in \mathrm{N}\cross \mathrm{N}|i>j\}$
$T\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)$
$\alpha_{T}$ : $Iarrow K_{0}$
$\alpha_{T}(i,j)=1$ $i$ $j$
$=\tau_{T}(i)-\tau_{T}(j)$ $i$ $j$
$= \frac{q(1-q^{d_{T.\dot{\cdot},j}-1}u^{\tau \mathrm{r}(j)-\tau_{T(-)}})}{(q+1)(1-q^{d_{T,.,\mathrm{j}u^{\tau\tau(j)-\tau_{T}(\dot{\iota})}}})}$. $\cross$ sg”( ,i\mbox{\boldmath $\theta$}.) $\text{ }k\text{ }\mathcal{A}$











$\pi_{\overline{\lambda}}(b_{i})\Psi(T)v_{\overline{T}}=-\sum_{T’\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)}(\pi_{\lambda}(b_{i}))_{T,T’}\Psi(T’)v_{\overline{T}’}$ for $i=1,2,$ $\ldots,$ $n$
$\Psi$ Intertwining operator .
$\overline{K}_{0}$ $\vdash-$ 2 $\lambda=\overline{\lambda}$
$\ovalbox{\tt\small REJECT}$,
STab(\lambda ) $\mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{+}$ $\mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{-}$
$\mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{+}=$ { $T\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)$ $|1$ $T^{(1)}$ }
$\mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{-}=$ { $T\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)$ $|1$ $T^{(2)}$ }
$\langle$1) STab(\lambda ) $=\mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{+}\cup \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{-}$ (disjoint union) .
$\cdot$
(2) $\lambda=\overline{\lambda}$ $T\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{+}\Leftrightarrow\overline{T}\in \mathrm{S}\mathrm{T}\mathrm{a}\mathrm{b}(\lambda)^{-}$ T\rightarrow T-[ $\backslash$




















\pi \tilde \lambda + $\tilde{\pi}_{\lambda}^{-}$
$S=\mathbb{Z}_{2}$ $S$-graded Clifford system #
5.5. $\{\lambda_{1},\overline{\lambda}_{1}, \lambda_{2},\overline{\lambda}_{2}, \ldots, \lambda_{p},\overline{\lambda}_{p}, \mu_{1},\mu_{2}, \ldots, \mu_{q}\}$ $\mathrm{t}\backslash -$
$n$ 2
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